A natural squamosamide derivative FLZ inhibits homocysteine-induced rat brain microvascular endothelial cells dysfunction.
Hyperhomocysteinemia is believed to induce endothelial dysfunction, which is an independent risk factor for atherosclerosis and vascular diseases. Compound FLZ is a novel synthetic squamosamide cyclic analog with several phenolic hydroxy groups, and exhibits strong anti-oxidative and neuroprotective activities in Alzheimer's and Parkinson's models. In the present study, we examined the actions of FLZ against homocysteine-induced injury to primary cultured rat brain microvascular endothelial cell (rBMECs). Cell survival was measured by MTT assay. Cell nuclei were observed by Hoechst 33342 staining. Senescent cells were detected by senescence-associated β-galactosidase (SA-β-gal) staining. Reactive oxygen species (ROS) were measured by 2',7'-dichlorofluorescein (DCF) fluorescent microscopy. Homocysteine-induced expression of NF-κB, p53, Noxa and Fas, and the release of mitochondrial cytochrome c, were measured by Western blotting. We found that FLZ treatment antagonized homocysteine-induced cell death and apoptosis and increased numbers of senescent cells. These changes were correlated with decreased ROS accumulation. FLZ treatment inhibited activation of NF-κB, the upregulation of p53, Noxa, and Fas, and blocked mitochondrial cytochrome c release. These data suggest that FLZ has a protective action against homocysteine-induced toxicity in rBMECs, suggesting that FLZ may have therapeutic potential for the prevention of cardiovascular diseases.